INTRODUCTION
If a polycrystalline material is being deformed plastically this generally leads to the development of a deformation texture or, more generally speaking, to the modification of the existing texture of the material. This is mainly due to two processes, i.e. glide and twinning, by which crystal orientation is being changed either continuously or discontinuously. In the present paper we shall consider the orientation changes and hence texture changes by glide processes only. Since the glide systems are crystallographically oriented they have different orientations with respect to the macroscopic strain axes in each grain. If one takes also the strain continuity and stress equilibrium conditions in the grain boundaries into account then this leads to an inhomogenous distribution of the activated glide systems, to inhomogeneous strains and to inhomogeneous orientation changes not only from grain to grain but also within each grain. If, however, one does not consider the individual grain but only the statistical mean value of the behaviour of a great number of grains then a mean orientation change of all grains having the same orientation can be defined. It is represented by an orientation flow field in the orientation space.
Definition of the flow field
During plastic deformation a point of the material is shifted into Y', {Ul, U2, U3}
( 1) where is a displacement vector. The local deformation of the material in the vicinity of the point .i s described by the (8) is the degree of deformation e.g. the rolling degree.
The crystallographic orientation of the material in the point may be described by the rotation 9 of a crystal coordinate system with respect to a sample coordinate system, Fig. 2 ] g X1, X 2, X 3 g] {q?l, (I), (492} (9) The texture of the material is then defined by the volume fraction of the material having an orientation 9 within the limits d9 (see e.g. Bunge 1982) dV(g) f(g)dg (10) V FIGURE 2 The orientation g {01,O, q92} in the point {x1,x2,x3) of the material.
As a consequence of the deformation the orientation g in the point changes into 9' in the point 2" such that We consider a small deformation step dr/as in eq. 6 then an orientation flow field can be defined by 6g dr/'v(g), v {1)1,1)2,1)3} (13) The flow field depends on the macroscopic deformation Ej, on the crystallographic type of the glide systems {hkl}(u1)w) and their respective critical resolved shear stresses (including hardening and possible latend hardening) and in the most general case it may also depend explicitly on the texturef(g). The latter possibility will, however, not be considered in the following. Under these assumptions a flow field as a function of the orientation g may be defined which depends on the macroscopic strain tensor E, the nature of the glide systems {hkl} (uvw) and their respective critical shear stresses z which in turn may be a function of the degree of deformation. v v(g)E,,lh,}<,,vw>,gl,) (14) The flow field as a function of g is thus represented by a vector field in the orientation space, Fig. 3 .
The flow field may have zero points. These correspond to orientations go which are deformed without orientation changes. If, in the vicinity of go, the flow field v(g) is oriented towards go then go is considered to FIGURE 3 During plastic deformation the crystal orientation g is shifted by v(g) into g'. be a stable end orientation of the deformation process. If v(g) is oriented away from go then go is an unstable zero orientation and finally also metastable orientations may occur which are partly stable and partly unstable as is shown schematically in Fig. 4 .
The flow field leads to a texture change. Since the total orientation density (integrated over the whole orientation space) must be conserved and since we assumed only continuous orientation changes (described by a continuous flow field) the general continuity equation must be stoble me os oble unsloble
The flow field v(g) may contain stable, metastable and unstable zero points.
valid which can be written in terms of the texture and the flow field (Clement and Coulomb (1978) , (1979), Clement (1980) )
where it has been admitted that the flow field itself may change during the deformation process for example by a change of the critical resolved shear stresses of the glide system due to anisotropic hardening. The flow field may be measured experimentally by deforming single crystals in various orientations g with a deformation tensor according to eq. 5. A great deal of measurements of this kind have been carried out but not in a way covering systematically the whole orientation space 9 in sufficiently small steps as would be necessary for the construction of a complete orientation flow field.
The flow field may also be calculated using a theoretical model of plastic deformation. Several models of plastic deformation have been considered among which the Taylor theory and its recent generalizations seem to be most successful. Surveys on the various models have been given by Kocks (1970) , Gil Sevillano et al. (1980) , Berveiller and Zaoui (1978) , Mecking (1981) , van Houtte (! 984).
Calculation of the flow field according to the Taylor theory
The flow field v(g) has been calculated with the assumptions of the Taylor theory (Bunge 1970) . In this theory it is assumed that the deformation of the polycrystalline material is homogeneous i.e. the local plastic deformation is equal to the macroscopic one (Taylor 1938 where 7" is the amount of glide in the n-th glide system, E is the deformation tensor of unit glide in this system and Rj is an antisymmetric tensor describing the lattice rotation which is directly related to the flow field v(g).
In a coordinate system, the X'-axis of which is the glide direction and the X-axis being the normal to the glide plane the glide tensor E has the components 0 0
If the glide direction of the n-th glide system is described by a unit vector d" with the components d' in the crystal coordinate system and a unit vector p" normal to the glide plane which has the components p then the glide tensor has the components E' d'. p (19) in the crystal coordinate system. And finally the components with respect to the sample coordinate system are e'j(g) a,k(g)" a),(g)" "k'4"P" 
Hence, eq. 17a consists of five independent linear equations with N unknows 7", the amounts of glide in the glide systems.
If we consider for example the 111 } (110) glide systems in fcc metals
then it is N 12. The linear system eq. 17a is thus strongly underdetermined. According to the Taylor theory eq. 17a is then to be solved under the assumption of minimum deformation work (Taylor 1938 
where a is the transposed of the transformation matrix eq. 21. The rotation tensor R(#) eq. 17 is defined for a deformation of the absolute value dr/--1. Hence, it corresponds to the orientation change v(#) defined in eq. 13. For a small value of dr/ the components of v(#) in the space of the Euler angles can be expressed by (Bunge 1970 Hence, the components of the rotation vector in the sample coordinate system, R(g) obey the crystal symmetry but not the sample symmetry. On the other hand the components in the crystal coordinate system R[(g) obey the sample symmetry but not the crystal symmetry (Dahlem 1984 .
The components of the rotation vector can be developed into series of generalized spherical harmonics of the corresponding symmetries according to eq. 37a and 38b (Klein 1984 The flow field v(9) was calculated numerically using the Taylor theory described in eq. 16-25,32 with the assumption eq. 28 for 111 } (110) glide and a deformation tensor eq. 35 with q 0 corresponding to plane strain deformation (Bunge 1970) . The calculations were carried out in steps of 10 degrees in the Euler angles q (I)f/92 in the range from 0 to 90. The components of the rotation vector were then developed into series according to eq. 39a in order to interpolate them in 5-steps. The results are shown in Fig. 7 in qa, and (.92 sections respectively. Each section contains the components of the flow vector parallel to this section. The absolute value of the vector v(9) is represented in Fig. FIGURE 7 The flow field v(g) in the orientation space according to the Taylor theory with {lll}(ll0-glide and plane strain deformation q 0. In each section the components parallel to the section are represented. Interpolation of the original 10 -calculation by the series expansion eq. 39a. a) cp 1-sections b) O-sections c) cp2-sections.
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